and at the present time they are also widely used for horses, sheep and goats. For these species, oestrus induction treatment allows ewe fertilisation during the non-breeding season but is also an essential requirement for artificial insemination.
Several studies in cattle sheep and goats have shown that for large scale superovulation, porcine pituitary extract (Willet et al, 1953; Remy et al, 1991; Staigmiller et al, 1992) or a crude extract of PMSG (Willet et al, 1953; Gherardi and Martin, 1978; Christie et al, 1979; Armstrong et al, 1983; Bavister et al, 1986; Baril et al, 1992a, b; Beckers et al, 1995) can be used as a source of FSH activity. However, for oestrus synchronisation even though pFSH can be used, PMSG is preferable because it is administred in a single dose.
Studies on cattle (Willet et al, 1953; Christie et al, 1979; Alwan et al, 1988) , and goats (Maurer et al, 1968; Gherardi and Martin, 1978; Armstrong et al, 1983; Remy et al, 1991; Baril et al, 1992b; Beckers et al, 1995) (Pignon et al, 1960; Jainudeen et al, 1966; Maurer et al, 1968; Alwan et al, 1988; Bavister et al, 1986; Remy et al, 1991; Baril et al, 1992b) . Moreover, Beckers et al (1995) showed that goats treated with eCG, transmitted anti-eCG antibodies in their colostrum. were also performed using the x2 method.
The effects of the antibody levels on fertility and prolificacy were determinated using the Probit Procedure (SAS, 1989 !r12%; > 12%) showed that when the binding rate increased, the fertility significantly decreased (P > 9%).
In contrast, the decrease observed for prolificacy was not significant (table III) .
However, when animals were classed into two groups, females with a higher binding rate (> 6%) had a significantly lower prolificacy than the others.
The fertility analysis with a threshold model, taking into account the effects of age, flock and the logarithm of residual antibody binding rate as a covariable, showed that all these effects were significant although there was no clear trend of change of fertility with age. This model also showed that increasing the binding rate increased the probability that the ewes would not become pregnant (P > 0.01 ).
DISCUSSION
This study was the first large scale study reporting anti-PMSG antibody detection in sheep treated annually with low doses of PMSG and followed a preliminary study (Brice, 1991) performed on the same flocks of sheep.
Such antibodies had already been identified in treated sheep using an ELISA assay (Rainio, 1992) but this study concerned animals treated every 2 months with large doses of PMSG ( 1200-1800 IU). Anti-PMSG antibodies had previously been suspected in cattle (Willet et al, 1953) as in ewes (Hulet and Foote, 1969; Clarke, 1973; Gherardi and Martin, 1978) which had suddenly shown lower rates of embryo recovery. Several subsequent studies demonstrated these antibodies in goats (Baril et al, 1992a, b) , cattle (Jainudeen et al, 1966) and rabbits (Canali et al, 1991 (Baril et al, 1992a, b (Baril et al, 1992a, b) , and in ewes when the delay between injections is only 1 month (Rainio, 1992) . Our results showed that reproduction is affected by 'residual antibodies' still present at the beginning of a new treatment.
The presence of such residuals was due to the previous administration of PMSG 1 year before and probably reflected a very slow clearance rate for these antibodies. This binding rate gradually decreased over time, as in a prior study of goats (Baril et al, 1992b) . As had been previously observed (Rainio, 1992) , and also noted in our experiment, older ewes have higher residual binding rates. This may be explained, as it was for goats (Baril et al, 1992b) 
